Objective: This study aimed at comparing the distocervical angulations of upper second molars crowns of groups with normal occlusion and with Angle Class I and II malocclusions. Additionally, it aimed to analyze the changes occurring ater alignment and leveling performed with MBT technique.
INTRODUCTION
The University of São Paulo College of Dentistry postgraduate program ofers a course that provides clinical practice of research about MBT pre-adjusted appliances. It aims to qualify students to perform the Straight-Wire MBT technique on the treatment of malocclusions, with or without teeth extractions, based on the researches developed in the program and the material that has been documented. By means of observing the clinical results and the elements of diagnosis obtained ater orthodontic alignment and leveling of treated groups, it was noticed, in some cases, premature contacts and occlusal interferences on the region of second molars. This fact encouraged the study of the characteristics of this area and any potential alterations occurring ater dental alignment and leveling.
MBT appliances were assembled according to what the technique suggests, 11 regarding height and angulation of the orthodontic accessories. These variables are described in the orthodontic literature with the purpose of maintaining and preparing both functional characteristics and anchorage, in order to obtain normal occlusion free of occlusal interferences. Teeth angulations are obtained by means of changing the brackets position or inserting second-order bends on stainless steel arches 12 on the upper second molars. These variations aim to control the anchorage, maintain the initial tooth position and prevent occlusal interferences on mandibular movement. 6, 10, 12, 14, 16 In order to prepare the anchorage, a previous study 12 determine that the upper second molar movement be performed with cervicodistal angulation of 20°, with the orthodontic arch in 10° of angulation on this tooth's region. Another possibility to perform angulation on the upper second molar is inserting the accessory with angulation of 15 degrees 14 or bonding the tube on the same plane after basic leveling of first molars to upper canines.
In 1972, after studying 120 models of individuals with characteristics of normal occlusion, Andrews 1 presented an article suggesting six keys of normal occlusion that should be obtained after orthodontic therapy. These occlusal characteristics served as a basis for introducing the Straight-Wire appliance. This appliance has on its design, brackets slots with preangulation following the mesiodistal angulation of the vestibular surface. In relation to the upper second molar, Andrews' findings showed, on average, a mesial angulation of the clinical crown in 0.39 degrees. 4 The literature about preadjusted appliances proposes several values such as 5 degrees, 11 3 degrees, 7 4.09 degrees, 17 0 degrees, 15 -0.30 degrees 17 and -5 degrees. 5 In addition to angulation, the height in which the orthodontic accessories are positioned on the teeth is a recurrent variable in orthodontic clinics.
Vigorito 16 mentions in his book that the occlusalcervical height of the bracket on the upper second molar must be 0.5 mm lower than that on the upper first molar, with 0° of angulation and insertion of caudal angle on the orthodontic arch on the upper second molar region. As for the MBT technique, 11 it is recommended to use the accessories installation table in which it is stated that the mean height for the upper second molar is 2.0 mm and 3.0 mm for the first molars. As verified in the studies previously mentioned, there are different prescriptions concerning the angulation to be expressed on the upper second molar, varying from the MBT prescription, that indicates 5° of mesial angulation, to the researches indicating that the upper second molars present and must keep, during and after the orthodontic therapy, a cervicodistal angulation. 5, 6, 9, 10, 12, 14, 16 The present study aimed to compare the characteristics of mesiodistal angulation and vertical positioning 9 of the upper second molars between the normal occlusion group, which had the control function, and the malocclusion group. In addition, it aimed at verifying the alterations occurring after alignment and leveling performed with MBT preadjusted appliances. Based on the aforementioned objectives, this study proposed:
1. To verify potential differences in vertical and angular positions of the upper second molars, observed in lateral teleradiographs, by means of comparing Class I and II malocclusion to normal occlusion. 2. To evaluate, through cephalograms, the position of the upper second molars comparing initial and final phases of alignment and leveling performed with MBT technique.
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MATERIAL AND METHODS

Sample
The control group consisted of a normal occlusion sample comprising 32 lateral teleradiographs obtained from Brazilian, leukoderma individuals, 16 of which were males and 16 females, aged between 12 and 17 years and 1 month old, with permanent dentition classified as normal dental occlusion, and with no previous orthodontic treatment. The malocclusion sample comprised 76 lateral teleradiographs obtained from 38 Brazilian, leukoderma patients of both genders, with permanent teeth and Angle Class I and Class II malocclusions, under treatment at, Corrective Orthodontic MBT preadjusted Clinic, at the University of São Paulo (USP) College of Dentistry. The radiographs were divided into two groups: T 1 r which corresponds to initial teleradiographs and T 2 r which corresponds to the final phases of alignment and leveling.
Appliance assemblage
MBT appliances were assembled according to what the technique suggests, 11 regarding height and angulation of the orthodontic accessories in the region of second molars.
Image digitizing Radiograph digitizing
The radiographs were scanned and the images were imported by the Radiocef Studio 4.0 software, kindly granted by Radio Memory Ltda (www.radiomemory.com.br). On this software, cephalometric landmarks were marked and the magnitudes, necessary for this research, were defined.
Landmarks determination
Landmarks were directly marked on the images of the structures of interest. The landmarks used were:
Cephalometric landmarks (Fig 1) » Landmark D7: Most distal landmark of the upper second molar image.
» Landmark M7: Most mesial landmark of the upper second molar image.
» Landmark PTMs: Most upper point of the pterygomaxillary fossa.
» Landmark PTM: Most lower point of the pterygomaxillary fossa which corresponds to the pterygomaxillary fissure.
Determination of the lines of orientation. Radiographic lines and planes (Fig 2) » Pterygomaxillary fossa long axis (vertical PTM): line that joins landmarks PTMs to PTM. » Perpendicular to the long axis of the pterygomaxillary fossa (horizontal PTM): Line traced from the landmark PTM perpendicular to the pterygomaxillary fossa long axis.
» D7-horizontal PTM: Orthogonal to horizontal line PTM up to landmark D7. 
RESULTS
The descriptive statistics obtained from the teleradiographs are presented in Table 1 .
Comparisons between the means of the linear magnitudes observed in the teleradiographs are shown in Table 2 .
Comparisons between the means of the angular magnitudes observed in the teleradiographs are presented in Table 3 .
DISCUSSION
» M7-horizontal PTM: Orthogonal to horizontal line PTM between landmark M7. » Mesio-distal line of the upper second molar (line md7): Line that joins landmarks M7 to D7.
Determining the magnitudes.
Radiographic magnitudes (Fig 3) » D7-horizontal PTM Height (distal height): Orthogonal distance between landmark D7 with horizontal line PTM.
» M7-horizontal PTM Height (mesial height): Orthogonal distance between landmark M7 with horizontal line PTM.
» md7 -horizontal PTM Angle line (cervicodistal angle): Formed by intersection of horizontal line PTM with line md7.
Statistical methods
Descriptive statistics were obtained by means of verifying both mean and standard deviation of all magnitudes studied. Normal distribution of data was assessed through Shapiro-Wilks test. The means of the magnitudes obtained from the teleradiographs and after alignment and leveling were compared through one-way ANOVA test complemented by Tukey test at 5%. To verify the method error, the samples were reevaluated and the values obtained from the second We also found authors indicating negative inclination 6, 8, 9, 10, 12, 14 to preserve and prepare the anchorage during orthodontic mechanics as well as keep the functional position of the upper second molar aiming to avoid premature contacts and interference in mandibular eccentric movements.
Thus, we can conclude that angular alterations performed on the upper second molars for preparing and maintaining the anchorage or for leveling and alignment, must be corrected in order to restore the characteristics of this region.
Additionally, the results obtained from this research demonstrate that the use of pre-adjusted accessories with MBT prescription signiicantly reduces mesiodistal angulation 6, 10 and changes the vertical positioning of the teeth observed in both normal occlusion and malocclusion groups. Aiming to minimize any possible errors while installing the accessories, this research carefully followed, by means of the suggested bonding table, the recommendations of the MTB technique. 11 Clinically, the obtained results allow us to suggest that the accessory positioning should be performed on the second molar with disto-occlusal angle and with a height lower than that performed on the irst molar. This way, extrusion would be controlled and angulation would be preserved. Furthermore, we observed the need of installing and modifying the accessories in order to determine disto-occlusal angulation around 5°. With such a prescription, the characteristics of both Systematic error evaluation demonstrated reproducibility (p < 0.01), while random error variability ranged from 0.62 for mesial height to 0.70 for distal height of the normal occlusion group. The results of the method error validated the results obtained from the analysis of cephalometric magnitudes, thus, supporting discussion about the clinical implications of installing orthodontic accessories on the upper second molars. Distocervical angulation of the upper second molars is a characteristic found in individuals with normal occlusion (Fig 4) . 6, 9 According to the results of this research, it was possible to observe that the group with malocclusion showed the same characteristics regarding the vertical positioning of upper second molars in relation to the control group (Fig 5) . Ater alignment and leveling, the characteristics observed in the second molars were signiicantly altered (Fig 6) . The cervicodistal angle of the upper second molar was signiicantly reduced from 25.85° to 11.93° due to extrusion of the distal surface and maintenance of the vertical position of the mesial surface. Signiicant alteration was observed in the vertical positioning of the upper second molar distal surface. At the initial phase, it was 26.32 mm, while ater leveling it was 30.32 mm On the other hand, the vertical position of the mesial face did not show signiicant diferences after alignment. Relevant literature provides researches that indicate lower angulations on upper second molars than what has been suggested in this study. 4, 7, 11, 15, 17 Figure 4 -Lateral teleradiograph -normal occlusion. Evaluation of the vertical alterations of the upper second molars after the alignment and leveling phase using the MBT technique original article position and angulation of the upper second molar would be preserved. We believe that further researches must be carried out in order to indicate modiications in the prescription of accessories for upper second molars and thus, keep the functional characteristics present in the region of these teeth, minimizing the risk of premature contacts and occlusal interferences as well as enabling vertical control to be managed.
CONCLUSIONS
1. No statistically significant differences were observed in the angular characteristics of the second molars when both the normal occlusion and the malocclusion groups were compared. The clinical crowns of the second molars are always angulated in distocervical direction. 2. The upper second molars presented diferences in the angulation of the crowns when compared to the beginning and to the group of normal occlusion, with a decrease due to extrusion of the distal portion. Signiicant reduction of the mesiodistal angulation of upper second molars and extrusion of the distal portion were observed.
